Induction of glial cell line-derived neurotrophic factor by the squamosamide derivative FLZ in astroglia has neuroprotective effects on dopaminergic neurons.
Glial cell line-derived neurotrophic factor (GDNF) has neurotrophic activity for the survival of dopaminergic neurons, which is under active investigation for Parkinson's disease (PD) therapy. FLZ is a potential new drug for PD treatment. However, it is unclear whether neurotrophic activity contributes to the neuroprotective effects of FLZ. Here we found that FLZ markedly improved the function of dopaminergic neurons in primary mesencephalic neuron/glia cultures. Further investigation demonstrated that astroglia were required for FLZ to function as a neurotrophic regulator, as FLZ failed to show neurotrophic effects in the absence of astroglia. We clarified that GDNF was responsible for the neurotrophic effects of FLZ since FLZ selectively stimulated GDNF production, which was confirmed by the finding that the neurotrophic effect of FLZ was attenuated by GDNF-neutralizing antibody. Mechanistic study demonstrated that GDNF induction by FLZ was CREB-dependent and that PI3K/Akt was the main pathway regulating CREB activity, which was confirmed by in vivo studies. We also validated that the induction of GDNF by FLZ contributed to PD treatment in vivo. In conclusion, the present data provided evidence that FLZ had robust neurotrophic effects on dopaminergic neurons through sustained induction of GDNF in astroglia by activating the PI3K/Akt/CREB pathway.